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Question 1: How many cases of pregnancy and postpartum-associated TMA have you seen in your career?

A- < 5 cases
B- 5-10 cases
C- > 10 cases



Pregnancy and complement

Period of complement activation
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Pregnancy, TMA and complement

Period of complement activation

High-risk period for various forms of TMA

+

Important interactions between atypical HUS and pregnancy/postpartum 

Pregnancy and postpartum



Pregnancy-associated HUS represented 16% (87 out of 547) of HUS cases occurring in 
women aged 18–45 years reported in the three national registries.
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n=10

n=12

Treatment of pregnancy and postpartum-associated HUS

CJASN, 2017

20 individual cases
15 additional patients in 3 series (Bruel et al (2017), Huerta et al (2018), Gaggl et al (2018).
Excellent response in all.

Pregnancy and postpartum-associated atypical HUS cases treated with eculizumab

Reviewed in Fakhouri, Blood, 2020
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Question 2: How do you diagnose pregnancy-associated HUS?

A- Based on complement tests.
B- Based on pathological data.

C- By excluding other causes of TMA.



The quest for a diagnostic biomarker/test for aHUS

Bu, AJKD 2015Frémeaux-Bacchi, CJASN, 2013



The quest for a diagnostic biomarker/test for aHUS
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TMA in pregnancy*

TTP

aHUS

STEC-HUS

Cobalamin C deficiency -HUS

Serum levels of C3, C4, Factor H, Factor I and Factor B. Test for anti-Factor H antibodies.
Sequencing of Factor H, Factor I, Membrane-Cofactor Protein, C3 and Factor B genes

PreE/E
HELLP

Postpartum hemorrhage

Positive antinuclear  and/or anti-native DNA 
and/or anti-cardiolipin and/or anti-b2GPI 
antibodies and/or lupus anticoagulant

TMA associated to auto-immune 
disorders (lupus, CAPS)

Prothrombin time, factor 
V, fibrinogen, D-dimers 

plasma levels 
Disseminated intravascular 

coagulation is not suggestive of TMA

Consider alternative 
diagnoses

Serum vitamin B9, 
B12 levels, ironVitamin B9 and/or B12 deficiency  may mimick TMA, 

including during pregnancy33,34. 
Deficiency in iron, vitamin B9 or B12 may explain 

low reticulocyte count despite hemolysis

Blood pressure 
Proteinuria

Liver enzymes 
sFlt1/PlGF ratio

Sepsis

ADAMTS13 <20%**
± Anti-ADAMTS13 antibodies

PCR for Stx genes in stool
± immunologic test for free Stx or O157 antigen

± LPS serology against STEC serogroups

Plasma homocysteine levels
Levels of methylmalonic acid in urine or plasma 

± MMACHC gene sequencing

*, TMA in pregnancy is diagnosed based on the presence of a platelet 
count < 100 G/L, a hemoglobin level < 10 g/dl, Lactate dehydrogenase > 
1.5 upper limit of normal, undetectable serum haptoglobin, negative direct 
erythrocyte antiglobulin test and 1) the  presence of schizocytes on blood 
smear or 2) TMA features in kidney biopsy.
**, cut-off proposed by the working group. May vary  according to the 
diagnostic assay employed in each expert laboratory. 
***, these steps are optional and are performed on a case-by-case basis.

TMA not directly related to pregnancy
(drugs, infections, malignancy)

Anti-ADAMTS13 
antibodies test

Congenital TTP-

Acquired TTP+

2

1

BP > 140/90 mmHg
Proteinuria > 0.3 g/day
ASAT and/or ALAT > 3 ULN
sFlt-1/PlGF ratio > 85 (< 34 WG)

> 110 (≥ 34WG)

sFlt-1/PlGF ratio < 85 3

4

5

6

7***

8***

9***

10

If all diagnoses (1-9) are excluded

Consider alternative 
diagnoses

Results are not required for aHUS diagnosis.
May be helpful to confirm retrospectively aHUS diagnosis

French and PLASMIC scores that help predict ADAMTS13 deficiency
(not evaluated in pregnant women)

Acute fatty liver

Measure serum creatinine and troponin levels. 

Blood, 2020
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Question 3: How do you treat various forms of pregnancy-associated TMA?
A- Plasma exchanges.

B- Delivery.
C- C5 blockade.

D- No specific treatment.



Switch to anti-C5 therapy

Treat for 6 months + stable SCr > 3M

Consider stopping anti-C5 therapy

Close monitoring 24-72 h in ICU

Improvement of thrombocytopenia and hemolysis 
and > 25% decrease in SCr?

aHUS/TTP unlikely

Continue monitoring

Start PEX with FFP 
(60ml/kg per session)

Yes No

≥ 20%< 20%Further improvement in 
TMA features?

Yes

Symptomatic 
management

No

WOMEN WITH TMA IN PREGNANCY OR THE POSTPARTUM*

Neurological or cardiac symptoms

Renal cortical necrosis?
(renal ultrasound Doppler/CT 

scan/MRI/nuclear medicine scan)

Yes No

Symptomatic 
management

Yes
No

AID (SLE, APS)

Specific treatment

Continue
plasma therapy

-

Continue PEX to remission & throughout 
pregnancy ± immunosuppressive treatment

+

Profound thrombocytopenia (< 30 G/L)

Typical preeclampsia / eclampsia / HELLP syndromeYesSymptomatic 
management

Delivery
Close monitoring No

aHUS Exclusion diagnosis

ADAMTS13 activity

Anti-ADAMTS13 
antibodies test

TTP

Postpartum hemorhage

Blood pressure control.
Optimal fluid/electrolytes management 

Initiation of dialysis if required. 

Supportive treatment

Management involves a multidisciplinary team with 
expertise in high-risk pregnancies. 

Discontinue PEX

SepsisSpecific treatment

Blood, 2020
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Pregnancy in a patient with a history of aHUS



Question 4: What is, in your point of view, the optimal duration of anti-C5 treatment for 
pregnancy-associated aHUS?

A- 1-3 months.
B- 6 months.

C- It depends on patients’ characteristics.
D- Life-long.

E- I never use anti-C5 blockade.



What is the optimal duration of anti-C5 treatment in pregnancy/postpartum aHUS? 

Blood, 2020
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What is the optimal duration of anti-C5 treatment in pregnancy/postpartum aHUS? 

Blood, 2020

6 months or till stabilization of renal function Discuss anti-C5 treatment cessation based on complement genetics.



1) Pregnancy and postpartum HUS is a complement-mediated atypical HUS.

2) Its (differential) diagnosis remains challenging…
…when specific treatment has become urgent.

3) Discontinuation of C5 blockade is feasible in some patients with pregnancy and
postpartum atypical HUS.

4) Pregnancy in a patient with a history of atypical HUS is not contraindicated but
remains a high risk pregnancy.

Conclusion


